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Abstract 


BACKGROUKD; Exogenous ROS (reacUve oxygen species) 
can Induce DMA damaga arto cancer hltiaWin. MnSOD 
(mangenesa superoxide dismutase) catalyzes the 
dismutatlon of a Jiiajur type uf ROS, l.a, superoxida radlc^, 
into hydm(;iftn pemxVta. p63 Is a himor supprastor protein, 
and XRCCl (X-ray ofMfrcomptemorting group 1 ) Is 
Invoivad in the beee-excieion repair cf ROS-toduced DNA 
damage. 

METHODS! To invoBti^te whether Iho AfnSQO AiaiGVaf 
polymorpt^sm iMy modKy the Bssodattoru belvieen p5S 
Arg72Pro end Ai^OQQln potymoqahiwns and lung 

cancer dak. we cafrtod out a c3Sfr<iof>trol siitoy with 936 
Caucarian NSCLC (non-wnal cell lung carctoortw) patients 
and 1233 corrtroia. The results were analyzed using logistic 
regression modeb, adjusting for possible csnfbunding 
variables. 

RESULTS; There was no association between the piSJ or 
XfiCCI poiymCNphisni and NSCLC riaic for irvifvidiiate with 
UnSOO A^Aia Of AiaYa/ genotypa. For fndMduals with 
MnSOP Vaf/Vat aw>olypB, higher risks were found for pffS 
{valiant Pro alhh vs. Arg/Aig), JiftOCi (vwfe/rf ©to uttefe vs. 
A/prA^, and the combination of two polymorphisms 
Cdoublewarianf vs. "tiouWe-wikl-typa"), with the ac^usted 
odd* ralkM (ORs) of 1.W (SS% ccmRUence Interval, 

1.39 (9S% a, 0,9^.1). and 2.54 (S5% Cl, 1.447), 
respectively. Furthermore, higher risk of the ‘ctoubte-varianr 
hi A^SOD vaiA^ genotype group vras specffK for 
adsnoraiTinmw cases orty, artd not for *(|uamous ce4 
carcinoma cases, with tha adjusted ORs of 3.31 (95% Cl. 1.7- 
6.5) and 0.^ (ea% a, 0 . 2 - 2 . 0 ), re^>ac«vely, 

GQflCLUSlONS: The MnSOO Vai/Vst genotype may 
Increase too NSCLC risk of XfSCCi and and 

oomblnallon of the two polymorphisms were associated with 
an even higher rbk cf NSCLC, apecificaily adenocarcinoma. 


introduction 


Function of Protein/Enjtymo 


MnSOD, p53, and XRCCl play important roles In 
the defense of various damages induced by ROS 
(resefivd oxygen epet^o) 

Tobacco smote b one m^or source oT ROS. Accumulation 
of ROS may stlmutote cell prefffsrafon and damage DNA, 
leading to the lEtlUaUon or promotion of cancer 

• MnSOO, the only known suparoxide scavenger in 
mitochondria, catalyzes the dismutation of a specific type of 
ROS, superoxldd radicals. Into hydrogen peroxide ax>d 
oxygen 


• p53 [$ a tumor supprasaor protetn invotved In mi^tl|:4e 
pathways kWuctir^ apoptoda, oertufor transcriptional control, 
end oetl cyde regulaltor 


• XRCC1. one of more than 2 U proteins that partteipata In the 
basal excision repair pathway, has muWpte roloc In ropotong 
ROS mediated basal DNA daimage and single strand DNA 
breaks 


Function of Polymorphisms 


MoSOO, pss, and XRCCl are ell polymorptifc genes 
where each hSE been oeBoototed Indopendently wim lha 
risk o( Sung cancer. 


• The voitani Vsl eSote of Uh MnSCO /UalOVW 
polymerphfem produce, a cotAmiBtHnal chat^ In Ihe 
hetcal atucjura of (he protein. The variant ganelype of 
«r[s prkinhorphlan may result In decreased efficlenoy of 
tranapert into rnrtochondita. and Is associaled whh highar 
risk of iung cancer. 


«The variant fto aheie of die pSSAigTZPm poiyrnorphbm 
has been associated with retkreed ^X30o«c kkietka and 
higher risk of king cencer. specifically adenocarcinoma. 


Hypothesis: 


• The MnSOD pofymorphism may modify the 

associations either between p53Arg72Pm orXRCCi 
ArgSOOGIn polymorphism and the risk of non-sma!l ceil 
lung cancer. In other words, the MnSOD ValA/al 
genotype may enhance the lung cancer risk by pS$ 
and polymorphisms. 

• Various histological cell types of NSCLC may have 
different associations with the Joint effects of the three 
polymorphisms 


Mn30D, p53, XRCCl, and cigarette smoking 


Supcroil^iaCluIspraducsdfmiitctBuaEiiiiiks awncsaiitar wnWrnnwv 




M wAoncIhi^ 


reasltwiwyswspqcfas 


TatMOrWSitftatH- 


■ The < 3*1 etirke uf tha XfiCCt Ara399Gin polymorpWsm la 
assodatad with Wotw lev^ nf DNA. higher dstar 
otyornaiid oxchan^ Iraqoenclei, and highar risk of lung 
cancar. Tliese asaoctadons witn lung canoar nsk have 
been ^»wn to be modified by rygarette ahiektng habits. 


Source: https://www.industrydocuments.ucsf.edu/docs/gtvj0001 
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Tabto «, 3Nvtin«d of itM combHutlon of pa and tACCf patynvOfpMscns fof 

vritti tM ht>SOO VuiMi gnwtypa ' 
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* Xt^Od nAnl^ {pS9Ai9lArg * In 


Results 

• No asioditian was found Oetwean p3S or WCCf 
polKitiorphlam and NSCLC risk for Individuals witli 
the UnSODAta/AIttnr 

• For Individuals carrying tlie MnSOD Val/Val 
genotypci higher NSCLC risks were fourid for pG3 
(irariam Pro Mtla vs. Argdanr), XROGI (varftnl Qtn 
allela vs. AiKffflisI, and the combination of two 
polymorphlains (“daublo-vatlanr vs. "doublewvtld- 
type**), wllh the adjusted odds ratios (ORa) of 1.a4 
(96% confidence Interval, 1.2-2.e), 1.39 (96% Cl, D.S-. 
2.1), and i64 (36% Cl, l.-H.?), respectively. 

a Furthermore, higher NSCLC rtak of the "ctorrh/e- 
varfanf In the MnSOO VaVVa! genotype group vras 
specific for adenocarcinoma cases only, and not for 
squamous cell carcinoma cases, with the adlusted 
OHs of S,31 (96% Cl, 1.7-6.S) and 0.69 <45% Cl, 0.2.2.0). 
TOspeetlvely. 


Jn lha casaujnly analysis, the cruda and adjusted 
iORs of atjenocarcinonta vs. squamous cell 
i carcinoma were 2.64 (1.15.6.99) and 2.58 (1.00- 
le.Tfl), raspectiveiy.. 


Conefusioas 

1. Tho HfnSOP Val/Val genotype Increassa the NSCLC 
risk of XRCC1 and pS3, individually. 

2. The MttSOPValA/al genotype Increases the NSCLC 
risk of the combination of XRCC1 and p53 
genotypes even further. 

3. Specifically, the increased risks were primarily seen 
In lung adenocarcinomas. 
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